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■tmm&'f-mm^^m ^ t ^ , 

I mm 2 ) mmmT^mBM<7)mLHz . y i g < f 
65 Y3 On) commm'j'm, S)h^m. viotBi 

Y I Geimimwk'f-mfmf-'k^-fh^hzii^ 
nwtcig^L. Y I Git-^com.'mmL'f-mi 

=f(r)2im=F, -u. Y I Git-^mmmmi'i'im 
m^mmth^^zii. m.mmt^ -y h u 

t:^-t^m2^^m^i:. 
m2<D!immx'^^ixfz 2<m'fi:itiiiit^m3(D 

msffiummx'iiitii^ti-fz 2}m.^imMt^m^^ 
m t ffiM^miz^iSL^ -t^^o^bw-i. z t x\ mmmiz 
±Mm^m.fi'f-<r>v<m^<mwL^tifz^x3^ mm 

m4<Dm^x'^^tit^zio>i mmi:m^i,zmf5 
m 5 ff)9!mmx'9m^tifzm^iiRm-tif^6co9m 

I if «3S4 ] fi^ja 3 tmmmmn^fmmm^ 

<r>Wk1imizi5^^X . 

[ mm 5 ] mm s xu 4 smmmmm'F'm 
tim=F<r)wmmizt5K^x. 

m6<r>>i!mm.x\ m sioj^^m mccotsicD^^x- 

[000 1] 



(2) !^^6-2 6 58 3 7 

2 

[0002] mikizm&mmm^-tm^mimm 

comimmtmm^^m^^j:-m^zx 'om^-ri'^it 
mt£ixx\>^t<r)X'hh, 

[0003] 

im^mwi] ^-miTr^-rmt t-c. y i o < f e 
10 5 Y3 oi2) tmihim-^^-yhit-^ifihi, 
[0004] mk. mis±i,zz<r)Y i ccommmm 
m-^m^izii. Y I Gm^gmKm-^xmm^zLxm 

•y h V 'yj^mAtm^m^. ^ -y h u-^At^cotyi-jt 

*>'3 : 5t^:l,J:3t3S^LTl500JSCtUi«O^iaT1§ 

>r i: TY I Gc7)i^B^H^ja;R$-frTtf . LT , 
Z<DY I GfeH^BSrS<^3J^•C^K^^LTa«^c3SOo^t 

20 [ 0 0 0 5 ] tT^v!, fl!j<Oi^*ftffit L-C«i, >^A-.y U 

aiLhlc, Y I GmjiM, -^y/A -y h 'J •^A'f 
) SrXA'v^ 'J y^^t-ft^^-li-TY I GSI^^S: 
^*$-t*:l. t d ^raSrfill. ^ 1 1 . 
[0006] 

x^^<t\.^oijmi^?>zbt^i^. #ra***>*»stv^a 

30 \<^t\^o^m)kipt)l. 

[0007] tfz. f^^<0t^!3|ta#MoTV^S t , a 

htbhiz. mL(^mmm&^ixxLtdt\^^d^m 

[0008] ^Wmii)-i}-mWI>zm^X^j:^tltzi>cr, 

x'h^x. miKhtzm^mL^mm^i-^ z t x-m. 

40 [0009] 

{wmmm^fziitx^^m mwi±i.zwsLimm-^ 
immh mmm.'^mmm^f-^m.-thtzihi.z. 
i^m<DwmmFFm!mi-<D^-mx'\i, 
<mmmx\ y i g ( f es ys on) ffiwmmL 

=Fm^l-i:Wm-ht^\.z\i. ^ZMfr>r)Va^i^ 
KFe {OR)zmWib^ •yV^)'^L.ff)TlVa^>'VY 
(OR' hmmti:. FebY(r)^)V^^5 : 3t^rl, 

xdizif^mmmzM^ti. -u. b i . cd, in 

^iJiTC^Jr^fSY IGfl:^ (Fes Y3-, M 
50 , Oi2^Fe5 Ya-x-y M, N, Oi2^, iRt. M. N 



3 

[ 0 0 1 0 ] <5cfc, m2ff)!m^nx\ m i ojaaiig 
uzm^mizyiiimtxmmmth ztx-.r 
t;i.7 Txm^izhi>m.wtmt ^ -y h u ATkKfl: 

h^^i. 7=t)U7 Txm^izhtm.mmt ^-/h^j 

[0011] i-^j:h-h. Y I Gcom^mmL'f-m^ 
"F^mm-tht^izii. 

5Fe {OR)3+3Y (OR" )3+24H2 O 

^5Fe (OH)3 3Y (OH)3 +15ROH 

+ 9R' OH 

-n. mm, Fes Y3-.-y M. Ny oncomtmm 

5Fe (0R)3+ (3-x-y)Y(OR' )3 + xM 
(OR")3 + yN (OR"" )3+24H2 O 

[5Fe (0H)3)( (3-x-y) Y (0H)3)(xM 
(0H)3) 

[yN (0H)3]WS^) +15ROH + 3 (3-x- 
y) R" OH + 3 xR"0H + 3yR"' OH 
ilL, R", R"" {4ryU^;l/Stv^3 iat, mo 

>immx'^ifzm.-^mzA<.mx.xmmimz 
tz t x\ 7^)V7 rx^mizhhymim(r>is,^mwL 

[0012] Zcr,m2er)9m^n.X'l±, *{C7f<^jD-tT 

^s.-^mmmmizjmtxmt<mwL-^-^, 
^mxLx\^<ztxi]MmindXoiz^-ri 

fcs i:0/hS5rSS<01»:&i^^»oS^fae^^^# 
I. i t *«T'^ I Z t *>'*^Bfl*tc J: OliigStifv:. 

[0013] m\^x, msco^mmx'. m2coiiSi^ 
m'±&tt:iiummimmmx'mti!,i-i>zt 
X, ^2(mmmx'^u::m.-^m.n.^cr)2'm^ 

[0014] i^v^T. m4cr>mmmx\ msmmBi 
mxiiiiii^tifzm'^mmm'F<7)2mi'F^: , wmt^/ 

m^m^^x i<!m^tmti>ztxan-( mm 
m.-ti>. z<7)Xo^zLx^&^tih 1 mi'Fffimmiz 
a. miim^'f^m^i-^ z t x-^mmm^px^^ 

T y(n-f7mi^'o X , #®^sttffl^H^^ 1 <mmm>,z 

[00 1 5] ^v^T, w.5<rmwi^x\ mA<mm^ 
m.xij^^ixtzoriAYmmimnzm^'th. znm 
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wmm^im\.^xmfsthtij^. xt-h-^r^^^ 
xmmi>t\^'^f^iioi<z. m^^^snm^zuoztti^ 
mx'hh. 

[0016] ^v^T. ^e<r)m:Tmx\ ^5cr>mm 
3iiatt$:*f Y I G/Y I Git'^i^m.'mmm-mi 

fl}$a/v:S«±<7)5Fe (OH)3 3Y {0H)3i:mt 

10 Si tT', ?siKtt$-^-rY I Gmmn^Fm^mutm 

Fes Y3-.-y M, Ny Oi2C7)ffi 

«®aST'^§^I3t«:^<0 [5Fe (OH)3)((3 
-x-y) Y (OH)3)(xM (0H)3)(yN (OH)3] 

[0017] ji^c7)vC;I^i?<7)i?^bifet K^ti>f -y h u -^A 
t ^ , ^^m!lfi\>Z^)Vii:dmb >f >y h U : 3 

fc:SrSJ:otcS^L, fli*:T'SJ*tLT<5MtTtlOOO 
20 Scm±-C^V^i:YIG{i^$ti^\,\ L*»l.tw, ^ 

th^f,z\i, wmMi.<^m-<nW:lin^t,z/h^^^Z 

^fc^^itas^iii.. ni^. ^^m^tyifimiLtzmzi. 

^t, 690 SC*><i,800 SC<7)H<7)iaK(7)<RMT-t^K 
ttSr^^-TY I Gj@m4i^li*>'^$ni.ii: WJL 

[0018] 

30 at J: D , H 1 tc^K-r i 3 tc. ^BBX{i^SB^cO»K 1 
0 o±tc. Y I GXJ4Y I G^-^^<r)mzi. 018f£$ti. 
2 0 0 ill. zt{.z-^j:h. 

[0019] z<r>^ 0 \,z, ^%mz^ozkx\ mm^£ 
-}jm{zii^,-&mt£mm^m\.^hzk.ts:<. la-*., m 
« 1 0 o<r>im!izmmt>m^tih ^ t =2r< , mttiiKts 

f^ismm'i-imm-hz t h<r)Xh i. . 

[0020] 

{mmm lar, m&m[z^->xi?i%mmm\zmm 
40 I.. mLfzi,o<,z, ^wnx'M. WiDva^i^Ymm 

■t&Cltt'. rt;U7r;^»:*l)5Fe (OH)33 
Y (0H)3 (OT, rt;i'7r;^*iSft^?!it8^Sii: 

^fi^:WSL>,z-mLXWiMLX\^<ZtX. frTt^iStt 

[002 1 ] iXt, ^7/1-3=^ X H^?S tLTi^xhdf 
i^K?§?KFe (OEt)3, >f v h y^AT^Un^^f v h'^ 
50 ?gt LT^ yhU-^Arh^^i^H^jgY (OBu)3^ffl 
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m-th. zzz\ Eta "CH3 CH2 -" imt, b 

u<i "CH3 CH2 CH2 CH2 -" $-^LTV^|). 
[00 2 2] (DC^xh^^fj^h'^rgFe (0Et)3<?)4 

FeC l3 ^:X^y-Mzmi}^L. ^^i'hV'-^M.tK 
m^-tlZtizXOFe (0Et)3S:^j£tl.. 13 
IC. vlfiOFe (OEt)3<0±«^!lHi^3fflV^&R^E^§g^0 

[0023] 

FeCl3 +3EtOH^Fe (OEt)3 + 3HCl 
3HC 1 +3Na-»NaC 1 + (3/2) Hz 

FeCl3 S:18.99gr ffaLTS'tt^^ALT^ 

X5O0 cc/minS:S[L^*>'^)Vyh;Wt-^'-5T'g*^T 

[00 24] ^BttzFeC Is $rl6.8661gr(0. 

103983iiiol)ffMLTffMiti:S. ggv^T, Ifefcx:?/ 
-/WOOcc $-500cc ^Xi^Dy:J^-tCi: 0, CKOK^X 
:J'y--'Utffl;L;tFeC l3 tS-300cc t'-;«f-T1g 

16.8661gr OFeC l3 StI^tKX:? y-;l^i:SJiE$-<i-C 
Fe (OEt)3^#l.7t4^tC{i. 7.17173 gr(0.31195iiio 

[00 2 5] z<r)m, mm^zffim^^m. 
S'ii'^ji^tiA*i.TiiHKi$jS9ooorpm Tmmm>m 

i'fi\'^±m^mmtii-r. C:fl*«Fe (OEt)3«0X 

[0026] ©C'f •yhU'^AT'hdfi'HjgjSY (OB 
u)3<7)^] 

Y (0Bu)3{±, YC l3 *»f>Fe (0Et)3<04^ 
at|5ltt<7)^llT'±^-tl.C:i:*«T-§l.. L*»t. Fe 
( OE t )3CDX:5' y-yl^jgfS^^f^figL-C-ii^tt S fc 

^^-ft-^Oi II 5r«H^-ri> COX, :^^mm!&(OY 

{OBu)3m=^\^ymmimiti. (ob 
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[0027] ® C^-yh'J'>Arhdf->H^fSY (OB 
u)3«0t;PiSlK<0ffl^D 

.•K41( No. 1.2.3.4) l:gfe?*tT600 gCOTt'S^ 
ikItZ, «-7ky;KlC5cc^*t'< yh4*T5cc 

<7)Y (oBu)3<o=sf;^wy^?s$-aAL, m^x, m. 

^=yVyi^^<r)\^^-y YX'^)\^"Jif^Z}<iXhZbX\ 
\i^yV(Dp^mzr>\\X\^hY (0Bu)3^jSSrS^>-f 
iVV^AzXtlh. Zff)^k. #;l/'y!i<t*?:15cc-foaA 

10 LXMmmL,z(Dm<nX'>tz)v^'j^^iwmjm 
mMm-mk^^x. ^mk, m ^ccomzMix 
3i$s« Lxtt^mm^^mim^-thzh -rff 

«S:8i^-ri.^fr, Y (OBu)3C7)^>-L'y^Moje 

[0028]® CiD7Kt»»D 

®«0SjSaSt:'4^$il3tFe (0Et)3t. 0C7)^ 
jSSt'A^^ix^vr Y ( O B u )3 i: ^ ii^ LT IdtK^M-T 
SJltT'. 5Fe (0H)3 3Y (0H)3<7)?I^gia^^ 

(rm^x'hh. 

[0029] 

5Fe (OEt)3 + 3Y (OBu)3+24H2 O 
-*5Fe (0H)33Y (OH)3 {mMit^) +15EtO 
H+9BuOH 

FebY<r>^)Vmi^5 : 3tC^S J; ^{Ci: , Fe (OE 
t)3tY (OBu)3i:S:li-&-rS, mt\i. Fe (OE 
30 thmWL<r)mW3^3<Xm\/\\t, Y (OBu)3^MOffi 
S*^'0.4386iiiol/Iit <n^t,Z\i, FefcYiOt/l^it*^' 
5 : 3t^.|.^<. 340cc cOFe (OEt)3i;. 142.4c 
c (OBu)3?§?gi:2r?l-&-rSiOT'J)l.. 
[0030] <J:t, ::«ii^?S5rll4 t^-r J: o=5r0P 
7 7;^3 1 *»4>^I.Rfe^|gtA*l-C. 
^j:i:fih^yV}V\L-9-5X'imXX\^%mm!^X"^ 

2\,z^ii^t3iXX\.^htMmm<r>:^i\^-Viiyi HZ 

i^twrnx-mcttztx-m^i^^^x. mm 

^jBtJ:"?. rtyP7r;^WcJ>l.5Fe (OH)3 3 
Y (0H)3 (T^I)^7rXimim) (OliXnf-i}^^ 
^IXlZtiz^j:^. 

[ 0 0 3 1 ] wCit', m^j:l^i:talhta^mx'ii, 
^^ti^ Ztiz^j:^ T x^wm<r) 1 <J:S^ 

t^'mXM, fMf2.J:3{c, 300 ASSfcA'^O/h 
50 l^iattj@®^?-|^tg^i^OS?jS*f^tgt^l.. 
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[0032]®C5Fe (OH)3 3Y (OH)3C02iJ^ 
Fe (OH)33Y (OH)3<r)2<m^i-^m'h. Z<r> 

Tmf^mmindzkvmfth, =5:13. mmn 
[ 0 0 3 3 ] ® ci »:©i^<^&^?*D 

<S(Dm^nV^&^ilfz5Fe (OH)3 3Y (0H)3 

•5 . ^kJMx-'^otv^ ym^^conmm^t^j:^ ) 

[0034] ZfO^mizX-oX. T'e/lyrXymimi 

xn'o, imm±<r>n.^hm^ix\'^hi)^. z<om. 

IZJ: o X^m<Oiz^ ^rS^{ii« tXLtoZbi}^^. 
Z<Daa^ VMi. m@**300 AJaT<7)r*;i^7r;^ 

[0 0 3 5] ® Ci^ovV^tOiJ-SjcD 

"ft:, mmmmm-irz^i^yizm^-^h. zm 
fAmn. ^-rmmz. ms^z^txoiz. ®ositaa 
mx'^^^iitzm^m^f^yy:^^ 1 sizMix^^'t 

:^2cc^A<.x'mmzm>xmxt^> zmzx^xis^-^ 
?ffi>f ojj-w-^ ymtt^ry^-TtKmLxti^^ vwr 
>^~^M.(mx'mm-thif. h-hy^xie-crsigc 

ifr^)Vy r x^m\.^Wik=t<rWm^zmrth Z fc 
[0036] z<r>^k. tTii«o*«o«fc±«o 
\,z^ti^tt^ i^h, t'^ -7 b -CTaco^Ki^ii =5: 0 , 

^j\^yrxymitmim&^coan^ mmi±Mi-t 

[0 0 37] ® CSM'VtO^D 
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^yxi&(Dmmizm^i:m\''>xms'th, <xiz. z 

300 JgCgjgcTJjFtCAilTSDia-rSClfcT', *-yhrU 

[oo3 8]«!v^T. zff)mmm^^M^&Lxnr/ 
<s)<n^mux'^^tui^n>( mmmi^L. zti 
$r*'y hri^-hTjpsiL, 300 &cmm<r>^x'iimct 

ort;i-7 rx7mitmmm.'F<^mm^M^yy-m 
wzm^-th. 

[0039] ZZX\ mit LXii. ^/fyXWLff)X 

o^j:mm<r)mi,zmhtiizt^j:<. ^mncoi^coim 

<milS±'^<DmWfmklXli. 06 (a) iZTjktXo 

m^i7co±izmL^mmtx. z<r>mwi7 

^ff)aa-( mm^:m(3tZtizX'oX. S^tcr* 

m^zki^simxhi. tfz. me (b)(=s^-rj:a 

iz. Sia-r'^:>]co^<=5rl.««S'Jl 8Srii-5TS«± 
CRgi 1 9 SriHSLT , dcOHfSi 1 9 l^{wr^yl-7 r X 

•If, z<r)tk. tmti> ztx-mi 9^n'09\-tx\^< 
ztx. mm±.iz7^)i'y 7 xyHMmmm^Fcom 
m^^mm^thirmmiztii-sjmx'm, 
[0040] ® mm: 

(sc^m^mx-r^iuyTXTmitmrnftL^mm 

30 ^ilt:mi.i:^WLX{RmtlZtX\ Z(r>r^)VyrX 

wzhhm.\mm-^^mm:m-^ i g < f es 

Ys OM)W?-^Z%m-h. Z(r)ilBmmt. 690 vSC 
[004 1 ] ::<7)J:3(cLT. a)^v^L®OS83t3iSSr 

Hff-f-i. ztx'im^i^z^^w&mm.i-w^^'^tii^ 

T'5 : 3t^:I.J:3tii^L, ^^XW^\z\^xmX. 
TtlOOOSCJiLhT^V^tYIGJi^Sii:5r>'\ L*» 

ix55Fe (OH)33Y (OH)3iOnD>f KS^ti, a 
[0042] imm\i, SILa^^f&^fiJfflLT^cO 

ti^w.zii\^x^y'!miis,z-tf!^t-^^-th 
zhx. ^'mmm-:im.'k^^Lx\^<t\^=>m 

50 a-Cil.. *^HMJi- ^SM?IfcL-C®«Mjijig-C 
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^^ilfzSFe (OH)3 3Y (OH)3S:ffiV\ mWU 
[0 04 3] 07 (C. zmtff^^T-:?i:mpth. 

jagT'4«$il!t 5 F e (OH)33Y (0H)3Ji, Wf) 

$:^UTV^§, CinJi. IXOtII$-r. ::<05Fe (O 
H)3 3Y (0H)3*\ ^<7)iageHT'^iattSrS^-rY I 

[0044] zixt-t>. im^mt. .liooiogjijig 

T-fifolSMiiPi?-, 690 ^Ct^hm JSCiOSafOigST' 

St 200 -300 SCtffiV«iagT't>^J1145:^-tY 
lG'\c7)^m*»'||3ST'#l.c:i:lc=5:l., CliitLh 

[0045] w>z. ^%^mt. ^immsmi^zi. ot# 

-yfz. list. :i<r)m!^^f'-^im^'th. 0+, 

m\i. w^m.m ^cx\ o.i ii$^£7){5M^*6Ly'c 
ttm(=ti^Y I Gfk^^Mmtixn'^tz. zm 

Vr^^f-i'<^t32.22 ]K(0.2824rad) <7)tr-^'liY 
^if@ffl{J0.25S(4.36 XlO-3rad)fJ>-:>Jt. 

[0 04 6] xWimizmfh^im^Bm^Dt. e- 

[0047] 
[^1] 

K A 

D= 

& CO 3 id) 

[0048] t\>^mm%h. zzx\ Kummx-o. 

9 Sr^U. AttXi||<7)^*T1.542 Xi:m-ti>(DX'h 
h. CStn seic. e-:?c7)^S^O<li:LT32.2 

4.36xi0-3rad S:ftA-ri)t, Y I Gfi^c'D^i^eSD 
c7)iltLT330 A*>*f#<5^iy::. iOi^tC. *^HS{Ci 

Y I om-mmt^ya ASfttv^asiiss^fc^i.o 

'i--k%=t'mm--%X'WS^LfzhZh. 90Ag^cOTt 

[ 0 0 4 9 ] 3 izm^^ti?,m.&sWiftL^ 

m^^'F<7)mmiz-:>uxmm-?>. ^wMizx*) 
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1 0 

^i^fc mm<Di^mizmx'^ i . 

[0 0 50] 0!l;ctf. :^#^r7r7f-56lli:S3S¥0 

com.mmmm.mm'FxS) o . z<Dm&mmn'FSii 

tStg#^2 0(i. ffit:52 1 izX*)ma^tlhW%iz^^ 

X . mm- 2 2 (c i •) w&myt^tifzmm^eommt: 

A5' m^^-tX^T ^ 2 3izmML. zmrf^x 
10 7 23ti^ii<r>WS^%<n'mM^W<ZkV lUli^-tM., 
nti'), L'-1f-3tlS2 4tMS3fcSrM3t^2 2ft 

[005 1 ] ia9Tii. Sm<7)3eT^ VU-^'-Sr^ 

s. mote, icoRSfflco^tT'f yu— :5'-$-H^-r 

S. ia*OE^{±ll9<0t<7)fcl5ltTS)S. icORttS 

ffmr-^ y i/-:5'-<oi: tti, g*]tcY I GjiM^a 

20 mtl t # ic22. 5' , Sfl^T-^StSilt Y I Gjf MSrii 
m-htt\,z22..5' . 3idr-f;^^'2 3A>f>M-5TYIG 

nmm^-thbti.z2i.5' , aflxT-Rst^tiTY i g 
mmmkfht^{z72..5' o^if9o- ow^tHconnE 
T'3e3iiiiAi|i3S§iii. i: *»^> , Y I Gmmxm^m 

<OIIIIfeftg{i22.5' TSftf. 
[0052] ^c7)J: =) II. *^BJc7)iattetSSi^liiltg 

^nx'h-oxi^i^^ffiX'hhijK €.mm.m<xi set- 
hhztt^h. zMzmtt^fihnmx'ht-j^^ti^h 

30 

[0053] H^iafeWt-PV^-CiJiBBLfv:*<, *^bB(± 

zixi.zm^^tii.ij<r>x'i,i^j:\\ mx.i,i. mmmxii. 
m.}L\iz-m.i.zw&M.wm-m^mm-hz 

x^i.\^, tfz. mmmx'ii. nm^^zmnLtzm^ 
mwLmi'mm±m&ti> z t x-^^mmuz 
*%mizfimhixizt^j:<. 2<!K.m^<^m^ 
izhhm.mm'^'fmirmLUzmti t <^x'S> o x 

40 tiV^WS)!). 
[0054] 

7;l'3^vH&2:fflV^T, 5Fe (OH)33Y (OH)3 
mmm^F"^. [5Fe (OH)3)( <3-x-y) Y 
(0H)3](xM (0H)3)(yN (OH)3) 
±fiKL, Zixitmmmiz^^lzm^it, Zayaa^ 

mmmuizm^Lxi-i^. mmi:iKm-tzbx\ 
^m^ttr^s-tm^BY I Gmm'F (t^^BV i Git-^m 
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* NOTICES * 

Japan Patent Office is not responsible for ciny 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the magnetic ultrafine particle film functional 
device which forms a magnetic ultrafme particle film on a substrate, and the magnetic ultrafine particle film functional device 
for manufacturing it. 

[0002] There is a magnetic-thin-film functional device which forms a magnetic thin fibn on a substrate. This 
magnetic-thin-film functional device is widely used for the optical isolator, the magnetometric sensor, etc. The need of 
manufacturing this magnetic-thin-film functional device by the easy method after this is cried for. 
[0003] 

[Description of the Prior Art] As matter in which ferromagnetism is shown, there is an iron garnet compound called YIG (Fe 
5Y3012). 

[0004] In forming the magnetic thin film of this YIG on a substrate conventionally, it has taken the method of cutting a YIG 
crystal thinly, making it a thin fihn, and stickmg on a substrate. That is, an yttrium raw material and an iron raw material are 
mixed so that the mole ratio of an yttrium and iron may be set to 3:5, and it melts at the elevated temperature of 1500 degrees 
C or more, and the seed crystal of YIG is put in into this, and by cooling slowly, the crystal of YIG is grown up and it obtains. 
And the magnetic-thin-fihn functional device was generated by cutting this YIG crystal thinly, making it a thin film, and 
sticking on a substrate. 

[0005] Moreover, the method of making a YIG composition element (iron ion / yttrium ion) adhering in sputtering, and 
growing up a YIG thin fihn crystal on a GADORIUMU gallium garnet substrate as other conventional technology using a 
sputtering system may be taken. 
[0006] 

[Description of the Prior Art] However, when the former conventional technology is followed, a YIG crystal is generated at 
once, and since the method of slicing this is taken, while there is a trouble of taking time and effort, there is a trouble that 
thickness of a thin fihn cannot be made not much thin. 

[0007] Moreover, when the latter conventional technology is followed, while there is a trouble that an expensive sputtering 
system is required, there is a trouble that the kind of substrate will be limited. 

[0008] It auns at offer of the manufacture method of the new magnetic ultrafine particle fihn functional device which this 
invention is made in view of this situation, and makes a magnetic-thin-fibn functional device by forming a magnetic ultrafine 
particle film on a substrate, and its magnetic ultrafine particle fihn functional device. 
[0009] 

[Means for Solving the Problem] In order to realize the magnetic ultrafme particle fihn functional device which forms a 
magnetic ultrafine particle film on a substrate, by the manufacture method of the magnetic ultrafine particle fihn functional 
device of this invention By the 1st processing process, when manufacturing the magnetic ultrafine particle fihn functional 
device of YIG (Fe 5Y3012), alkoxide Fe(OR) 3 solution of the second iron and alkoxide Y(OR03 solution of an yttrium are 
mixed in stoichiometry so that the mole ratio of Fe and Y may be set to 5:3. On the other hand, when manufacturing the 
magnetic ultrafine particle film functional device of the YIG compound (Fe5 Y3-x Mx 012, Fe5 Y3-x-y Mx Ny 012 grade, 
however M and N are an additive) which adds Bi, Gd, In, and rare earth elements, the alkoxide solution of an additive is 
mixed in stoichiometry. R and R' expresses alkyl groups, such as an ethyl group and a butyl, here. 

[0010] By next, the thing which water is added to the mixed liquor generated by the 1st processing process, and is understood 
an added water part by the 2nd processmg process The secondary particle of the mbced ultrafine particle of the u-on hydroxide 
and yttrium hydroxide in an amorphous state (what the plurality of an original primary particle condensed with intermolecular 
force as shown in drawing 2 ), Or the secondary particle of the mbced ultrafine particle of the iron hydroxide and yttrium 
hydroxide in an amorphous state, and an additive hydroxide is generated. 

[001 1] namely, when manufacturuig the magnetic ultt-afine particle fihn functional device of YIG 5 - 
Fe(s)(OR)3+3Y(OR03+24H2 O - ->5Fe(OH)33Y(OH)3(ultt-afine particle)+15R0H+ - on the other hand 9 R'OH For 
example, when manufacturing the magnetic ultrafine particle fihn functional device of Fe5 Y3-x-y Mx Ny 012 5Fe(s) (OR) 
3+ Y (3-x-y) (OR') 3+xM(OR")3+yN 0 [ OR'" ] three - + » 24 - H ~ two - O - -> -- [- five - Fe - (-- OH -) - tiiree -] - 
[(3-x-y) - Y - (- OH -) -- three -] - [- xM - (- OH -) - three -] - [-- yN - (- OH -) - three -] (ultrafine particle) - + 
"15" ROH - + -- three (3-x-y) -- R'OH - + - three R" and R"' Like an alkyl group, it is what water is added to the mbced 



http7AAnAAA^jpdlJpo.goJp/ogi-bin/tran_web_cg 



liquor generated by the 1st processing process, and causes hydrolysis, and the secondary particle of the mixed ultrafine 
particle of the hydroxide in an amorphous state is made. 

[0012] When it processed having only added water, having heated the mixed liquor generated by the 1st processing process 
rather than it performed hydrolysis in the boil state in this 2nd processing process, and stirring violently so that it might 
hydrolyze by pouring in a steam, it was checked by this invention person that a mixed ultrafine particle with the primary 
particle of a smaller particle size can be obtained. 

[0013] Then, the 3rd processing process extracts the secondary particle of the mixed ultrafine particle generated by the 2nd 
processing process by extracting the hydrolyzate generated by the 2nd processing process by centrifugal separation etc. 
* NOTICES * Dd by the use of this translation. □. So the translation may not reflect the original precisely. DineDDgDhe 
secondary particle of the mixed ultrafine particle extracted by the 3rd processing process, and grinding it to a primary particle 
by the 4th processing process, using a ball mill, a sand mill, etc. Thus, in the front face of the primary particle generated, it 
will distribute stably in an organic solvent because a surfactant molecule adheres. In addition, it is desirable at this time to 
make a surfactant molecule adhere to a primary particle fi"ont face completely using well-known Calah Farrar's method. 
[0015] Then, the colloidal solution generated by the 4th processing process is applied to a substrate by the 5th processing 
process. As it said that this method of application was applied using the brush etc., or was applied using a spinner, it is 
possible to follow various methods. 

[0016] Then, the magnetic ultrafine particle film functional device of the YIGA'IG compound in which ferromagnetism is 
shown is manufactured by carrying out temporary quenching of the substrate to which the colloidal solution was applied by 
the 5th processing process by the 6th processing process, namely, when manufacturing the magnetic ultrafme particle film 
ftinctional device of YIG By carrying out temporary quenching, 5Fe(OH)33Y(OH)3 on the substrate applied by the 5th 
processing process When forming on a substrate the YIG ultrafine particle film in which ferromagnetism is shown and, 
manufacturing the magnetic ultrafine particle fihn functional device of Fe5 Y3-x-y Mx Ny 012 on the other hand the five -- 
a processing process ~ applying ~ having had ~ a substrate - a top - [~ five — Fe ~ (- OH ~) - three -] -- [(3-x-y) - Y - 
(" OH ~) ~ three ~] - [- xM ~ (~ OH ~) - three --] -- [- yN (OH) - three ~] By carrying out temporary quenching, the 
YIG compound ultrafine particle film in which ferromagnetism is shown is formed on a substrate. 
[0017] The iron oxide and yttrium oxide of the usual bulk are mixed so that a mole ratio may be set to 5:3 by iron and the 
yttrium in stoichiometry, and YIG is not generated, unless it is 1000 degrees C or more, even if it carries out and carries out 
temporary quenching to powder with a mortar. However, when carrying out temporary quenching of the colloidal solution 
applied on the substrate by the 5th processing process, since the particle size of the particle for temporary quenching is very 
small, a possible enough tiling is guessed also by temporary quenching in low temperature fi*om this. According to the place 
which this invention persons examined, it is actually 690. A degree C to 800 It became clear that the YIG ultrafine particle 
fihn m which ferromagnetism is shown also by temporary quenching of the temperature between degrees C is generated. 
[0018] 

[Function] As shown in drawing 1 by the manufacture method of the magnetic ultrafine particle film functional device 
concerning this invention, the magnetic ultrafme particle fihn 200 constituted with the fihn of YIG or a YIG compound will 
be formed on the transparent or opaque substrate 100. 

[0019] Thus, moreover, the magnetic ultrafine particle fihn functional device which operates as a magnetic-thin-fibn 
functional device or a magnetic thick-film functional device can be realized by the easy method by following this invention, 
without imposing a limit on the kind of substrate 100, without using expensive equipment. 
[0020] 

[Example] Hereafter, according to an example, this invention is explained in detail, havmg mentioned above - as -- this 
invention - **** — iron - an alkoxide ~ a solution -- an yttrium an alkoxide — a solution ~ mixed liquor — adding water -- 
a part - understanding - things ~ amorphous - a state ~ it is ~ five ~ Fe(s) ~ (~ OH ~) ~ 33 ~ Y - (- OH -) ~ three (an 
amorphous hydroxide may be called hereafter) - a colloidal particle ~ ** ~ carrymg out ~ the colloidal solution - generating 

— it ~ a substrate ~ applying — temporary quenching — carrying out 

[002 1] Next, according to the example which uses the yttrium butoxide solution Y(OBu) 3 as the iron ethoxide solution 
Fe(OEt) 3 and an yttrium alkoxide solution as an iron alkoxide solution, the manufacture method of the magnetic ultrafine 
particle film functional device concerning this invention is explained in detail in order of the manufacture process (**-**). 
Here, Et expresses "CH3 CH2-" and is Bu. "CH3 CH2 CH2 CH2-" is expressed. 
[0022] ** [Generation of the iron ethoxide solution Fe(OEt) 3] 

FeCl3 It melts to ethanol and Fe(OEt) 3 is generated by making it react with metallic sodium. The equipment configuration of 
the reaction contamer used for this generation processing of Fe (0Et)3 at drawing 3 is illustrated. The chemical formula is as 
follows. 
[0023] 

FeCl3+3 EtOH->Fe(OEt) 3+3HC13HCI+3 Na->NaCl+(3/2) H2 - this generation processing of Fe (0Et)3 - concrete - first 

- the beginning ~ FeCl3 18,99gr(s) Weighing capacity is carried out, and a vacuum drying is enclosed and carried out to 
***♦. Temperature is about 40 degrees C. Assembling the reaction container which consists of a four-lot flask 1 like drawing 
3 on the other hand, and passing nitrogen gas 500 cc/min, it warms by the mantle heater 5 and the inside of a reaction 
container is dried. 

[0024] Next, dry FeCl3 16.8661gr(s) (0.103983 mols) weighing capacity is carried out, and it takes to a weighing bottle. 
Then, dehydration ethanol 400cc 500 cc FeCl3 which carried out weighing capacity to this dehydrarion ethanol for the 
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• measuring cylinder 300 cc It heats by the mantle heater 5, putting into a reaction container and agitating this solution with a 
propeller 4, after mixing with a beaker. And metallic sodium is invested little by little in the reaction container from the hole 
which had inserted the thermometer 6, flowing back in the place where temperature rose to 76 degrees C at, and changed into 
the boil state. Here, it is 16.8661gr. FeC13 Although what is necessary is just to invest the metallic sodium of 7.17173 gr 
(0.3 1 195 mols) in order to make it react with dehydration ethanol and to make Fe (0Et)3, since it is better to put in actual 
somewhat more mostly, the metallic sodium of 7.6964gr(s) is invested. 

[0025] Then, this state is continued for about 1 hour, and churning is continued until it stops heating and a solution returns to 
a room temperature after 1-hour progress. And if it becomes a room temperature, a solution will be taken out, and it puts into 
a centrifiige tube with a lid, and is rotational-speed 9000rpm. At-long-intervals heart separation is performed for 10 minutes, 
and a supernatant is taken out. This is the ethanol solution of Fe(OEt) 3. This Fe(OEt)3 concentration will be computed by 
chelatometry. 

[0026] ** [Generation of the yttrium butoxide solution Y(OBu) 3] 

Y(OBu) 3 is YC13. It is generable with the same procedure as generation processing of a shell Fe(OEt) 3. However, since the 
xylene solution of Y(OBu) 3 maintained as [ of a stable compound ] to being the unstable compound which is disassembled 
automatically even if it passed for one month when the ethanol solution of Fe (0Et)3 created and having been carried out also 
for one week, this invention person used the commercial xylene solution of Y(OBu) 3. This Y(0Bu)3 concentration will be 
computed by the weight method. 

[0027] ** [Measurement of the mol concentration of the yttrium butoxide solution Y(OBu) 3] 

First, measurement processing of this mol concentration washes four alumina crucibles (No.l, 2, 3, 4), and is 600. It bums at 
the fiimace of a degree C for 3 hours. Next, Y(0Bu)3 solution currently attached to the wall of a pipet is all put into a crucible 
by pouring the five cc xylene solution of Y(OBu) 3 into each crucible with four five cc fixed quantity pipets, then putting a 
dehydration xylene into each crucible with each pipet. Then, it pours 15 cc of water into each crucible at a time, and 
understands an added water part, the crucible containing this sample is dried with the oven for sample dryness, and it is after 
dryness and 800. After putting into the furnace of a degree C and carrying out temporary quenching for 3 hours, it carries out 
by measuring the average weight of a sample. Thus, it is a sample Y2 03 By oxidizing in a form and measuring a weight, the 
concentration of the xylene solution of Y(OBu) 3 is measured. 
[0028] ** [Hydrolysis] 

** Generate the secondary particle of the mixed ultrafine particle of 5Fe(OH)33Y(OH)3 by mixing Fe (OEt)3 generated in 
manufacture process, and Y(OBu) 3 which came to hand in the manufacture process of **, and understanding an added water 
part. The equipment configuration of the reaction container used for this mixture / hydrolysis processing at drawing 4 is 
illustrated. The chemical formula is as follows. 
[0029] 

5Fe(s)(OEt)3+3Y(OBu)3+24H2 O ~ ->5Fe(OH)33Y(OH)3(ultrafine particle)+15EtOH+ - the mole ratio of Fe and Y seems, 
as for this mixture / hydrolysis processing, to specifically be first set to 5:3 to the begirming 9 BuOH— ** - Fe (0Et)3 and Y 
(0Bu)3 are mixed for example, the concentration of Fe(OEt)3 solution ~ the concentration of 0.306 mol/lit and Y(0Bu)3 
solution ~ 0.4386 mol/lit it is - a case ~ the mole rafio of Fe and Y - 5:3 ~ if possible ~ 340 cc Fe (0Et)3 and 142.4 cc 
Y(0Bu)3 solution is mixed. 

[0030] Next, putting into the reaction container which consists of a four-lot flask I as shows this mixed liquor to drawing 4 , 
and pouring nitrogen gas, it heats by the mantle heater 5 and flows back by the boiling point. Then, it has in this state, a steam 
is generated by heating the water for hydrolysis currently filled in the character glass tube 12 of ** by the hot blast by the heat 
gun 1 1, and it hydrolyzes by blowing in into mixed liquor. The secondary particle of 5Fe(OH)33Y(OH)3 (amorphous 
hydroxide) m an amorphous state will be generated by this hydrolysis. 

[003 1] Here, by hydrolysis which adds mere water, to the particle size of the primary particle of the amorphous hydroxide 
which will be generated becoming big, by the hydrolysis which adds a steam, the 300 ♦* grade, the quite small thing, and the 
bird clapper were checked so that it might mention later. After this, manufacture of a magnetic ultrafine particle film 
fiinctional device with an ultrafine particle fihn with a more small particle size is attained by hydrolysis using a steam. 
[0032] *♦ [Separation of the secondary particle of 5Fe(OH)33Y(OH)3] 

** manufacture ~ process - manufacturing ~ having had ~ a hydrolyzate - inside - containing -- having ~ five - Fe(s) ~ (- 
OH ~) ~ 33 - Y ~ (- OH -) - three - two ~ order ~ a particle ~ dissociating . This separation processing is 
rotational-speed 9000rpm about the generated hydrolyzate. It performs by performing at-long-intervals heart separation for 10 
minutes. In addition, it is [ the ] reasonable in being generated as a secondary particle that an ultrafine particle precipitates by 
centrifiigal separation of this level in fact. 
[0033] ** [Trituration to a primary particle] 

** Grind the secondary particle of 5Fe(OH)33Y(OH)3 generated in manufacture process to a primary particle. This trituration 
processing is surface treatment (thereby) by fu"st melting the secondary particle of the amorphous hydroxide ultrafine particle 
generated in the manufacture process of ** in the NaOH solution of pH 11, and mixing, the adhesion of an oleic acid 
molecule performed at a back process is easy — becoming - powder 5gr which carried out, next performed this surface 
treatment ~ 100 cc of kerosine solvents It pours in. Furthermore, it is 0.7 cc about oleic acid as a surfactant. In addition, it 
performs by putting in into a high-speed ball mill or a sand mill, and grinding. 

[0034] The secondary particle of an amorphous hydroxide is ground by this processing, and it becomes an original primary 
particle by it. On the other hand, although the particle size of an amorphous hydroxide ultrafine particle is distributed widely 
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and the particle lOOOA or more is also intermingled, since the particle with a big particle size precipitates by this processing, 
this colloidal solution turns into a solution with which particle size contains only the amorphous hydroxide ultraflne particle 
below 300 **. 

[0035] [Distribution to kerosine] 

Make the kerosine of the solvent for magnetic fluids distribute the amorphous hydroxide ultrafme particle generated in 
manufacture process. As shown in drawing 5 , when it heats by heat bus 16 and is in this stirring heating state first, this 
distributed processing putting the mixed liquor generated in the manufacture process of** into Erlenmeyer flask 13, and 
stirring it violently with a homogenizer 14, two cc of 28% aqueous ammonia is thiimed suitably with, water, and it pours it in. 
Although the oleic acid in mixed liquor reacts with ammonia and dissolves in the form of oleic acid ammonium by this, since 
oleic acid anunonium will decompose and ammonia gas will go away if it heats at 78 degrees C or more by heat bus 16, the 
oleic acid molecule which separated will stick to the front face of an amorphous hydroxide ultrafme particle. 
[0036] Then, it carries out, as soon as it takes the layer of the water of a lower layer [ a pipet ] and extracts only the layer of 
kerosine by the decantation, since it will be divided into the layer of lower layer water, and the layer which the amorphous 
hydroxide ultrafme particle distributed in the upper kerosme, if it puts, and a bilayer is divided. And the colloidal solution of a 
kerosine solvent and an amorphous hydroxide ultrafine particle is generated by evaporating the kerosine of a solvent and 
CLAIMS Ding by the evaporator. 
[0037] ** [Application to a substrate] 

** Use and apply the brush etc. to the front face of the quartz-glass board which turns into a substrate in the colloidal solution 
generated in manufacture process. Next, this sample is heated on a hot plate and kerosine and the surfactant of a solvent are 
evaporated. Then, temperature is this sample 300 By putting into the fUmace which is a degree C grade, and heating, by 
heating by the hot plate, the component which did not evaporate is made to evaporate / decompose and it removes out of a 
sample. 

[0038] Then, the colloidal solution which took out this sample from the furnace and was again generated in the manufacture 
process of *♦ is applied, this is heated with a hot plate, and it is 300. The thin film of an amorphous hydroxide ultrafme 
particle with desired thickness is formed on a quartz-glass substrate because how many times repeats heating at the furnace 
about degree C. 

[0039] Here, an opaque thing may be used, without being restricted to a transparent thing like a quartz-glass board as a 
substrate. Moreover, it is also possible by hanging down the colloidal solution of an amorphous hydroxide ultrafme particle 
from a top to take the method of forming the equal film of an amorphous hydroxide ultrafme particle on a substrate, arranging 
a substrate on body of revolution 17, and rotating this body of revolution 17 as the method of application to the substrate top 
of an amorphous hydroxide ultrafme particle, as shown in drawing 6 (a). Moreover, a cylinder 19 is arranged on a substrate 
using the adhesives 18 that of adhesive strength lost at an elevated temperature as shown in drawing 6 (b), in this cylinder 19, 
the colloidal solution of an amorphous hydroxide ultrafme particle is passed, and is been [ the colloidal solution / it ] crowded 
and dried, and it is also possible to take the method of forming the comparatively thick fihn of an amorphous hydroxide 
ultrafme particle on a substrate by removing a cylinder 19 by heating after this. 
[0040] ** [Temporary quenching] 

** Change the hydroxide particle in this amorphous state into the YIG (Fe 5Y3012) particle which shows ferromagnetism by 
carrying out temporary quenching of the substrate in which the amorphous hydroxide ultrafme particle fihn was formed in 
manufacture process at an elevated temperature. This temporary quenching treatment is 690. A degree C to 800 It performs at 
the temperature between degrees C. 

[0041] Thus, the magnetic ultrafme particle fihn fimctional device which starts this invention by performing manufacture 
process of ** or ** is manufactured. The iron oxide and yttrium oxide of the usual bulk are mixed so that a mole ratio may be 
CLAIMS 05:3 by iron and the yttrium in stoichiometry, and YIG is not generated, unless it is 1000 degrees C or more, even if 
carries out and carries out temporary quenching to powder with a mortar, however — the above — manufacture — a method -- 
generating ~ having had - a substrate ~ a top ~ applying - having ~ five ~ Fe(s) ~ (~ OH ~) ~ 33 - Y ~ (-- OH -) - three 
" a colloidal particle ~ particle size ~ rather - being small ~ things - from - this ~ a low - temperature ~ temporary 
quenching ~ ♦**♦ ~ enough - being possible ~ things guessing ~ having . 

[0042] this invention person determined this temporary-quenching temperature usmg the differential-thermal-analysis method. 
This differential-thermal-analysis method is an analysis method of inspecting the physical properties in which it is inspecting 
and an inspection sample has whether an inspection sample causing generation of heat/endothermic in one of temperature, by 
heating an inspection sample and a standard sample in the same atmosphere, and measuring the temperature gradient of two 
samples, this invention -- a person ~ inspection ~ a sample ~ ****** - ♦♦ — manufacture - process - generating — having 
had ~ five ~ Fe(s) — (-- OH ~) ~ 33 ~ Y ~ (-_0H ~) ~ three ~ using ~ as a standard sample — alumina powder ~ using ~ 
this differential-thermal-analysis method - having carried out . 

[0043] This analysis result data is illustrated to drawing 7 . The thermoelectromotive force difference value [ temperature / 
heating / of an absolute-temperature display ] of the thermocouple (copper constantan) in which a horizontal axis is shown 
among drawing and which a vertical axis shows the temperature gradient of two samples is expressed. Here, a convex peak 
means the exothermic phenomenon of an inspection sample, and a convex peak means the endothermic phenomenon of an 
inspection sample. 5Fe(s)(OH)33Y (OH) generated in the manufacture process of ♦* from this analysis result data ~ three - 
about 690 A degree C to about 800 It is shown that it is in the febrile state by the temperature requirement of a degree C. this 
~ also taking ~ it does not correct but these 5Fe(OH)33 Y(0H)3 mean being changed into the YIG particle which shows 



httpyAAftAft¥4Jpdljpo.gojp/cgi-bin/lran_web_cg 



ferromagnetism by this temperature requirement 

[0044] A future and this invention person is the temporary quenching treatment performed in the manufacture process of this 
** 690 A degree C to 800 It decided to perform at the temperature between degrees C. That is, compared with bulk, it is 
200-300. Conversion to YIG which shows ferromagnetism also at low temporary-quenching temperature can realize a degree 
C. In addition, it is also possible to perform temporary quenching at the elevated temperature beyond this. 
[0045] Furthermore, this invention person performed X-ray analysis to investigate the mean particle diameter of the YIG 
particle obtained by this **** processing. This analysis result data is illustrated to drawing 8 . A diffraction angle and the 
vertical axis of a horizontal axis are diffraction X-ray intensity among drawing. This X-ray analysis is the 
temporary-quenching temperature 800. It is a degree C and is 0. 1. The YIG particle obtained when temporary quenching of 
time is performed was performed as a sample, 32.22 which this analysis result data shows Degree (0.2824 rads) The peak 
corresponded to the index (4, 2, 0) of a YIG crystal, and the half-width value of the peak at this time was 0.25 degrees 
(4.36x10 to 3 rad). 

[0046] The angle theta of the diameter D of average crystal grain, and a peak and the half-width value beta of a peak (rad) in 
X-ray analysis In between, it is [0047], 
[Equation I^ ^ 

D= 

Boos (8) 

[0048] There is a relation to say. Here, K is 0.9 at a constant. It expresses and lambda expresses 1 .542 ** with the wavelength 
of an X-ray. To this [several 1] formula, it is 32.22 as a value of the angle theta of a peak. While substituting a degree, it is 
4.36x10 to 3 rad as a value of the half-width value beta of a peak. Substitution obtained 330 ** as a mean-particle-diameter D 
value of a YIG particle. Thus, the particle size of the YIG particle which the magnetic ultrafme particle film functional device 
which will be manufactured by this invention has serves as an ultrafme particle called a 330 ** grade. In addition, when the 
primary particle of the amorphous hydroxide before temporary quenching was analyzed by the electron microscope 
photograph, existence of the primary particle of an about 90A amorphous hydroxide has been checked. 
[0049] Next, the applicable field of the magnetic ultrafme particle fibn functional device manufactured in this way is 
explained. The magnetic ultrafme particle film functional device manufactured by this invention can be used for the same 
field as the conventional magneto-optics element. 

[0050] For example, there is application as an optical isolator using the goodness of the big Faraday effect and permeability. 
The example of composition when using for drawing 9 as this optical isolator is illustrated. 20 in drawing is the magnetic 
ultrafme particle fihn functional device of this invention with a transparent substrate, and according to the magnetic field 
impressed with a magnet 21, 45 degrees of plane of polarization of the transmitted light by which the linearly polarized light 
was carried out with the polarizer 22 are rotated, and this magnetic ultrafme particle fihn functional device 20 irradiates an 
optical disk 23, and rotates 45 more degrees of plane of polarization of the reflected light from this optical disk 23. The 
optical isolator which can have and intercept by this the light which returns to a laser light source 24 with a polarizer 22 is 
realizable. 

[005 1] In drawing 9 , although the penetrated type optical isolator was shown, the magnetic ultrafme particle film functional 
device of this invention is applicable also to a reflected type optical isolator. At this time, a magnetic ultrafme particle fihn 
functional device with an opaque substrate will be used. A this reflection type optical isolator is illustrated to drawing 10 . 
The sign in drawing is the same as the thing of drawing 9 . When passing a YIG thin fihn first, at the time of a this reflection 
type optical isolator 22.5 degrees. When returning from 22.5 degrees and an optical disk 23 when it is reflected by the 
substrate and a YIG thin fibn is passed, and passing a YIG thin fihn, 22.5 degrees, Since optical interception is realized by 
total of 22.5-degree rotatory polarization [ 90-degree ] when it is reflected by the substrate and a YIG thin fihn is passed, the 
rotatory polarization angle in a YIG thin fihn can be managed with 22.5 degrees. 

[0052] Thus, although it may be transparent as a substrate which the magnetic ultrafme particle film functional device of this 
invention uses and may be opaque, temporary-quenching temperature is about 700. Since it is a degree C, it is necessary to be 
the material which can bear this. 

[0053] Although the illustration example was explained, this invention is not limited to this. For example, in the example, 
although this invention was indicated by forming a magnetic ultrafme particle film uniformly on a substrate, this invention 
may form a magnetic ultrafme particle fihn with various patterns, without being restricted to this. Moreover, m the example, 
although this invention was mdicated by forming on a substrate the magnetic ultrafine particle fihn ground to the primary 
particle, this invention may form the magnetic ultrafme particle fihn in the state of a secondary particle on a substrate, without 
bemg restricted to this. 
[0054] 

[Effect of the Invention] According to this invention, the alkoxide method is used as explained above. The ultrafme particle of 
5Fe(OH)33Y(OH)3, [- five - Fe - (- OH -) - three -] - [(3-x-y) - Y - (- OH -) - three -] - [- xM - (- OH -) - three 
"] " [" yN (OH) - three ~] After generating an ultrafme particle, making an organic solvent distribute this stably and 
applying this colloidal solution to a substrate, a substrate by carrymg out temporary quenchmg By forming in a substrate the 
fihn of a crystal YIG ultrafme particle (crystal YIG compound ultrafme particle) in which ferromagnetism is shown, the 
magnetic ultrafine particle film functional device which operates as a magnetic-thin-fihn functional device or a magnetic 
thick-fihn functional device is realized. 
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[0055] After this, a magnetic-thin-film functional device or a magnetic thick-film functional device can be offered by the easy 
method, without moreover receiving a limit of a substrate, without using expensive equipment. 



[Translation done.] 
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* NOTICES* 

Japcin Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the origmal precisely. 
2 ♦»♦♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic ultrafme particle fihn functional device characterized by forming the ultrafme particle fibn in which 
ferromagnetism is shown on a transparent or opaque substrate. 

[Claim 2] The magnetic ultrafme particle fihn functional device characterized by forming the ultrafine particle fihn of the 
YIG compound which consists of adding the ultrafine particle fihn of YIG (Fe 5Y3012) on a transparent or opaque substrate, 
and adding one or more of Bi, Gd, In, or rare earth elements to YIG. 

[Claim 3] The manufacture method of the magnetic ultrafine particle fihn functional device for manufacturing a magnetic 
ultrafme particle fihn functional device according to claim 2 characterized by providing the following The 1st processing 
process which mixes an iron alkoxide and an yttrium alkoxide in stoichiometry in manufacturing the magnetic ultrafine 
particle fihn functional device of YIG, and, on the other hand, mixes an iron alkoxide, an yttrium alkoxide, and an additive 
alkoxide in stoichiometry in manufacturing the magnetic ultrafme particle film ftmctional device of a YIG compound The 2nd 
processing process which generates the secondary particle of the mixed ultrafine particle of an iron hydroxide and an yttrium 
hydroxide by understanding the mixed liquor generated by the 1st processing process an added water part m manufacturing 
the magnetic ultrafine particle film functional device of YIG, and, on the other hand, generates the secondary particle of the 
mixed ultrafine particle of an iron hydroxide, an yttrium hydroxide, and an additive hydroxide in manufacturing the magnetic 
ultrafme particle fihn functional device of a YIG compound The 3rd processing process which extracts the secondary particle 
generated by the 2nd processing process By grinding making the mixed liquor of a solvent and a surfactant distribute the 
secondary particle extracted by the 3rd processmg process The 4th processing process which generates the colloidal solution 
by which the prunary particle of the above-mentioned mixed ultrafme particle was distributed by this solvent, the 5th 
processing process which applies to a substrate the colloidal solution generated by the 4th processing process, and the 6th 
processing process which carries out temporary quenching of the substrate processed by the 5th processing process 
[Claim 4] The manufacture method of the magnetic ultrafine particle film functional device characterized by processmg in the 
manufacture method of a magnetic ultrafine particle film functional device according to claim 3, heating mixed liquor by the 
2nd processmg process so that a steam may be added and hydrolysis may be performed. 

[Claim 5] It sets to the manufacture method of a magnetic ultrafine particle fihn functional device according to claim 3 or 4, 
and is 690 at the 6th processing process. A degree C to 800 The manufacture method of the magnetic ultrafine particle fihn 
functional device characterized by processing so that temporary quenching may be performed at the temperature between 
degrees C. 



[Translation done.] 



